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Summary

There is concern that COVID-19 vaccination may adversely affect immune throm-

bocytopenia (ITP) patients. Fifty-two consecutive chronic ITP patients were

prospectively followed after COVID-19 vaccination. Fifteen percent had no worsen-

ing of clinical symptoms but no post-vaccination platelet count; 73% had no new

symptoms and no significant platelet count decline. However, 12% had a median

platelet count drop of 96% within 2–5 days post vaccination with new bleeding

symptoms; after rescue therapy with corticosteroids +/� intravenous immunoglobu-

lin (IVIG), platelets recovered to >30 9 109/l a median three days later. ITP exacer-

bation occurred independently of remission status, concurrent ITP treatment, or

vaccine type. Safety of a second vaccine dose needs careful assessment.

Keywords: immune thrombocytopenia, vaccination, COVID-19, bleeding,

rescue.

The effect of vaccination in immune thrombocytopenia

(ITP) is of concern to both patients and their physicians.1

Although vaccine-induced thrombocytopenia has been asso-

ciated with many types of vaccine, studies in adults have

shown no difference in prior vaccine exposure in newly diag-

nosed ITP patients when compared to matched control

patients without ITP.2 The only notable exception is in chil-

dren 13–24 months old who experience a 6�3-fold increased

risk of ITP in the six weeks following measles–mumps–
rubella (MMR) vaccination.3,4

The recent report of thrombocytopenia and the eventual

death of a healthy person who received an mRNA-based

COVID-19 vaccine5 has again raised concerns about whether

vaccines trigger ITP. But in a very preliminary report of 17

episodes reported out of over 20 million mRNA-based

COVID-19 vaccinations in North America, the authors sug-

gest that the rate of newly diagnosed ITP, including the one

fatal case referenced above, was close to the background

occurrence rate of ITP.6

Less understood but of equal concern is whether vaccina-

tion, like infection, can exacerbate thrombocytopenia in

patients who already have ITP. There are very few data with

other vaccines to inform this concern. The only relevant data

come from 65 children who developed ITP after an initial

MMR vaccination; upon receipt of a second MMR vaccine,

none developed a recurrence.3,4,7

After the fatal vaccine reaction, many of the patients in

the Massachusetts General Hospital ITP Center had great

trepidation about receiving any of the three available

COVID-19 vaccines. Since we recommend all of our patients

undergo COVID-19 vaccination, we initiated a prospective

analysis of all of our ITP patients after January 12, 2021, to

assess the frequency of worsening ITP symptoms and exacer-

bation of thrombocytopenia in those who chose to receive

COVID-19 vaccination.

Results

Between January 12, 2021, and May 1, 2021, we prospectively

evaluated all of the routinely scheduled ITP patients who

were seen in person or via virtual visitation and assessed

their COVID-19 vaccination status. Fifty-two consecutive

patients who received COVID-19 vaccination were identified

and followed. Patients were advised to obtain platelet counts

1–7 days before and 3–14 days after vaccination and assessed

for the exacerbation of their thrombocytopenia and clinical

signs of bleeding after vaccination. To minimize ascertain-

ment bias, we excluded from this analysis patients who were

specifically referred to us because of de novo thrombocytope-

nia in the context of COVID-19 infection or vaccination and

those with another concurrent infection. Acknowledging that

many ITP patients have significant week-to-week fluctuations

in platelet counts, exacerbation of thrombocytopenia was

defined as a platelet count reduced by 66% from the pre-

vaccination baseline along with new bleeding symptoms.

Additional demographic data included age, gender, the most
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recent platelet count, current ITP medications, lowest platelet

count observed after vaccination, any treatment increase

(‘rescue’) received in response to the thrombocytopenia,

thrombocytopenia with prior vaccinations and the time to

recovery to a platelet count of over 30 9 109/l for those who

needed rescue therapy.

All 52 patients had chronic ITP per current guidelines8,9;

ITP had been present for a median (range) of 12 (1–49)
years; 18 (35%) were treatment-free with platelets

>100 9 109/l; only 16 (31%) were on active treatment; 37

(71%) were female and the median (range) age was 65�5
(19–85) years. While only four patients (8%) had received

the Johnson & Johnson vaccine, 24 each (46%) received Pfi-

zer or Moderna vaccines.

As shown in Fig 1, 8/52 (15%) had no worsening of ITP

symptoms but failed to have platelet counts drawn within

14 days after vaccination. 38/52 (73%) had no worsening of

ITP symptoms and no significant change in platelet counts

in the 14 days following vaccination; some (~50% of the

total group) had decreases in platelet count after vaccination

that could not be distinguished from their usual fluctuations

in number but none decreased by more than 50% from pre-

vaccination counts. 6/52 (12%) of patients developed a sev-

ere exacerbation of their thrombocytopenia along with wors-

ening bleeding symptoms.

In the six patients who had exacerbation of their throm-

bocytopenia, median (range) pre-vaccination platelet counts

of 164 9 109/l (12–270 9 109/l) dropped by 96% to a med-

ian (range) count of 7 9 109/l (1–17 9 109/l) a median

(range) of 2 (2–5) days after the most recent vaccination

(Table I). All six patients required treatment and 5/6

responded to prednisone +/� intravenous immunoglobulin

(IVIG). The response was rapid except for two patients, with

platelets rising to >30 9 109/l after a median (range) of 3

(1–33) days. Except for the finding that 2/6 had previously

dropped their platelets after prior non-COVID-19 vaccina-

tion, there seemed to be no predictors of this adverse

response (Table SI). Four out of six had been in remission

(three on no therapy) for over one year; only two were on

active treatment. Exacerbation of thrombocytopenia occurred

with all three vaccines. Two patients had received a second

vaccination dose before platelet counts were obtained but

both had increased bleeding symptoms after the first that

had been wrongly attributed to their concurrent warfarin

anticoagulation. The remaining four patients did not receive

a second vaccination.

There were no thromboses.

Discussion

Following COVID-19 vaccination, exacerbation of thrombocy-

topenia occurred in 12% of our chronic ITP patients. Exacer-

bation of thrombocytopenia usually occurred 2–5 days after

the vaccination, was severe with most platelet counts under

10 9 109/l and was associated with bleeding. Upon treatment,

mostly with corticosteroids and sometimes other agents, all

recovered from their thrombocytopenia within a median of

two days. Only one patient had a prolonged course of throm-

bocytopenia necessitating the institution of rituximab and

thrombopoietin receptor agonist therapy. Except for the two

patients who were identified after the second exposure to the

Pfizer vaccine, none have received a second vaccination dose.

Of the six patients with worsening thrombocytopenia, two pre-

viously had similar declines in platelet counts with prior vacci-

nations for Neisseria meningitis and Streptococcus pneumoniae.

Compared with the patients who had not developed clinical or

Fig 1. Incidence of the exacerbation of immune thrombocytopenia after COVID-19 vaccination. [Colour figure can be viewed at wileyonlinelibra

ry.com]
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laboratory exacerbation of their ITP, there was no apparent

association of exacerbation of thrombocytopenia after

COVID-19 vaccination with age, gender, duration of ITP,

baseline platelet count, remission status, concurrent ITP ther-

apy, or vaccination type (Table SI).

Although worsening thrombocytopenia after infection is

well known to those who take care of ITP patients, exacerba-

tion of thrombocytopenia by infection or vaccination has not

been well quantified or the risk factors for such identified.

Since ITP is a disorder of both increased platelet destruc-

tion as well as impaired platelet production,10 the rapid exac-

erbation of thrombocytopenia by vaccination might occur by

either mechanism. Vaccines prepared from dead bacteria or

viruses are potent stimulators to the immune system in gen-

eral and many adjuvants (for example aluminium salts, DNA

and lipids) are commonly added to other vaccines to

enhance the immune system.11–13 mRNA is a potent immune

activator14,15 as is the nanoparticle lipid component of the

mRNA COVID-19 vaccines.16,17 Recent publications show

that mRNA is taken up by cellular RNA receptors leading to

the upregulation of toll-like receptors (TLR) 7 and 8 fol-

lowed by the activation and maturation of immune cells and

secretion of cytokines and chemokines.14

The goal of the study was to provide ITP patients and their

physicians with some guidance as to the frequency of the

exacerbation of thrombocytopenia after COVID-19 vaccina-

tion. In so doing, the strength of the study is that it prospec-

tively evaluated all consecutive patients at one ITP centre who

were undergoing COVID-19 vaccination; patients referred to

us from other centres because of worsening thrombocytopenia

were excluded from this analysis to avoid an overestimate of

this adverse reaction. The major weaknesses of the study are

several. First, it did not have standardized timing of platelet

count assessments so we might have missed some adverse

events in that not all patients had platelet counts drawn within

3–7 days after vaccination; most patients did not have platelet

counts drawn 14–28 days after vaccination so late events

might have been missed. However, all six patients who experi-

enced a significant exacerbation of thrombocytopenia after

vaccination also had worsened clinical symptoms and such

were not reported in the other 46 patients up to 28 days after

vaccination. The second potential weakness is that we might

be overestimating the frequency of adverse events since many

patients had a heightened focus on this issue given the recent

reported death and recommendations from ITP patient sup-

port organizations to obtain more than routine platelet

counts. A final limitation to this study is that it did not ana-

lyze all vaccine types; few patients received the John-

son & Johnson vaccine and none received the AstraZeneca

vaccine. Event rates with these two vaccines might be different

than with the mRNA vaccines which comprised the majority

of vaccines received by patients in this study.

These results suggest that some patients with ITP might

have a transient exacerbation of their thrombocytopenia,

some with symptoms, within one week of their COVID-19

vaccination. Thrombocytopenia, in general, was responsive to

IVIG and corticosteroids and it remains our recommenda-

tion that ITP patients should still undergo at least the initial

vaccination for COVID-19. ITP patients might want to con-

sider obtaining a platelet count 3–7 days before and after

vaccination especially if there is a history of thrombocytope-

nia with prior vaccination, if the patient is receiving antico-

agulation, has other increased bleeding risks, or if there is

heightened anxiety over the vaccine risk. In those who do

have a major exacerbation of their ITP, we are hesitant to

administer the second dose of vaccine.
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